UNCLASSIFIED

AD NUMBER

ADB010173

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies only; Test and Evaluation; 11 SEP
1974. Other requests shall be referred to
Air Force Propulsion Laboratory, Attn:
STINFO/DOZ, Edwards, CA 93523.

AUTHORITY

AFRPL ltr, 15 May 1986

THIS PAGE IS UNCLASSIFIED




AFRPL-TR~T4-4T7 v

L

s SIMULATED AIR LAUNCH ENVIRONMENT
¢ FinaL Report For PerIoD SEPT, 72 THRouGH Mavy 74
e
gﬁg 0. R. PRITTS, ET AL
iy
=T
THIOKOL CORPORATION
HUNTSVILLE DIVISION ¥
HUNTSVILLE, ALABAMA 35807
OZTOBER 1974
| >
} O DISTRIBUTION LIMITED TO U.S. GOV'T AGENCIES
O ONLYs TEST AND EVALUATION, 11 SEPTEMBER T4.
P OTHER REQUESTS FOR THIS DOCUMENT MUST BE RE-
! ; REFERRED TO AFRPL (STINFGO/DGZ)y EDWARDS, CA,
i th 91523
(e W
i
Cocrnd
%mg ﬁ~? VOLUME II: AEROHEAT DATA SUMMARY
ﬁ “‘;;f} o7 ey [ S
D y 7
\‘\-‘ '\.n‘) [ ;x,.,
SRR AR
1 T
SRR S TN A
- o
Uiii:«\m R 'J‘ :LJ'LUI

A1R FORCE ROCKET PROPULSION LABORATORY
DIRECTOR OfF A“CIENCE AND [ECHNOLQRGY

AIR FORCE SysSTEMS COMMAND

EDWARDS, CALIFORNIA 93523

AFSC - EAFB, CA 197%



- THIS REPORT HAS BEEN DELIMITED
AND CLEARED FOR PUBLIC RELEASE

UNDER DOD D!gectxve.SZUO;ZO'AND,

'NO RESTRICTIONS ARE IMPOSED UPON
ITS USE AND DISCLOSURE,

- DISTRIBUTION STATEMENT A

' APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED.



s e e T - 5 I R i A s T

NOTICE

"When U. S. Government drawings, specifications, or other data are used
for any purpose other than a definitely related government procurement
operation, the Government thereby incurs no responsibility nor any obli-
galion whatsoever, and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications or other
data, is not to be regarded by implication or otherwise, or in any manner
licensing the holder or any cther person or corporation, or conveying any
rights or permission to manufacture,use, or sell any patented invention
that may in any way be rclated thereto. "

FOREWORD

This program was sponsored by AFRPL. Dr, J. L. Trout, AFRPL/MKPB,
was the Program Mohitor. Mr. G. F. Mangum was Project Director and

Mr., D. B, Turner was Program Manager for the Thiokol Corporation.

Mr, O. R. Pritts was Principal Investigator. Significant contributions were
made by Mr. J. M. Nelson in Stress Analysis and Physical Properties
Testing, Mr. G. A, Collingwood in Stress Analysis, and Mr. J. D. Marlin, Iil
who acted as Test Engineer. The contract was performed over the period
September 1972 to May 1974,

This report has been read and is approved.
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A program was conducted in which the response and failure characteristicH
of solid propellant rocket motors when subjected to transient thermal
conditions representing air launch operational environments were recordec
and analyzed. Future Air Force mission profiles were used, The
Maverick motor, AGM-65A, was used as a test bed on the program.,
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INTRODUCTION

This volume contains the data summary of the tests conducted on
the three instrumented SALE motors. The volume is divided into three
separate sections: Section A, IM #2 Data Summary; Section B, IM #3 Dat~
Summary; and Section C, IM #1 Data Summary. A test summary, a motor
drawing showing the location of the gages, and data from the tests conducted
on the instrumented motor are presented in each section for the three
respective motors.
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SECTION A

SALE IM #2 DATA SUMMARY

CONTENTS

Motor Drawing

Test History
Temperature Profile Histories - Tests One through Six

Head End Normal Stress Response - Tests One through Six

Mid Motor Normal Stress Response - Tests One through Six

Aft Motor Normal Stress Response - Tests One through Six

Head End Stress Response (Shear Gages) -~ Tests One through Six

Aft End Shear Stress Response (Shear Gages) - Tests One through
Six

Bore Strain Results (Clip Gages) - Tests One through Six
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TEST HISTORY OF IM #2

Aeroheat Initial Motor

No. Date Mission Temperature, °F
A-1 73 Aug 03 DMP-3 ‘ -65
A-2 73 Aug 06 DMP-3 -65
A-3 73 Aug 07 SFPI -65
A-4 73 Aug 08 SFPI - 65
A-5 73 Aug 09 HSMH -65
A-b 73 Aug 10 HSMH -65
A-T7 73 Aug 22 HSMH 80

- A-8 73 Aug 24 HSMH 140

_ A-9 73 Aug 27 HSMH 0
A-10 73 Aag 28 SFPI -40
A-11 73 Aug 29 SFPI 80
A-12 73 Aug 30 SFPI -65
A-13 73 Aug 31 SFPI 80 = 40%

R A-14 73 Sep 04 SFPI 80 —* -40%

A-15 73 Sep 05 SFPI 140 = -40
A-16 73 Sep 06 SFPI 140 ~*-40
A-17 73 Sep 07 SFPI -65
A-18 73 Sep 19 SFPI -65
A-19 73 Sep 20 SFPI -65

' A-20 73 Oct 08 DMP-3 -65
A-21 73 Oct 10 HSMH -65

“Motor equilibrated at 80°F, then rapidly cooled to case wall
temperature of -40°F before aeroheating.
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Test

A-l
A-2
A-3
A-4
A-5
A-6
AT
A-8
A-9
A-10
A-11
A-12
A-13

A-14"

A-15
A-16
A-17

TEST HISTORY OF IM #3

Date

73 Dec 04 (1335 hrs)
73 Dec 06 (1330 hrs)
73 Dec 07 (1320 hrs)
73 Dec 11 {0910 hrs)
73 Dec 21 (1510 hrs)
73 Dec 27 (1300 hrs)
73 Dec 28 (1500 hrs)
74 Jan 63 (1520 hrs)
74 Jan 04 (1500 hrs)
74 Jan 08 (1500 »~J)
74 Jan 10 {0830 hrs)
74 Jan 11 (1350 hrs)
74 Jan 14 (1330 hrs)
74 Jan 15 (1330 hrs)
74 Jan 16 (1500 hrs)
74 Jen 17 (1430 hrs)
74 Janl13 (1300 hrs)

Aeroheat Initial Motor
Mission Temperature, °
DMP-3 -65
DMP-3 -65
DMP-3 -65
HSMH +55
HSMH -65
HSMH -65
SFPI +60
SFPI 0
SFPI -40
SFFI -40
DMP-3 -65
SFPI -65
SFFI -65
SFPI -65
SFPI -65
SFPI -45
DMP-3 - -65
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SECTION €

SALE IM #3 DATA SUMMARY

CONTENTS

Motor Drawing

Test History

Temperature Profile Histories - Tests One through Ten and Twelve

Head End Normal Stress Response - Tests One through Twelve

Mid Motor Stress Response - Tests One through Ten and Twelve

Aft End Normal Stress Response - Tests One through Ten and Twelve

Head End Shear Stress Response (Shear Gages) - Tests One through
Ten and Twelve

Bore Strain Response (Clir Tages) - Tests One through Ten and
Twelve
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A-l
A-2
A-3
A-4
A-5
A-b

A-T7

A-8
A-9
A-10
A-11
A-12

TEST CHRONOLOGY OF IM #1

Test Dates

74 Fedb 05 (1500 hrs)
74 Feb 07 (1510 hrs)
74 Feb 08 (1310 hrs)
74 Feb 11 (1050 hrs)
74 Feb 12 (1500 hrs)
74 Feb 13 (1440 hrs)
74 Feb 14 (1230 hrs)
74 Feb 15 (1440 hrs)
74 Feb 19 (1300 hrs)
74 Feb 20 (1240 hrs)
74 Feb 21 (1330 hrs)
74 Feb 22 (1050 hrs)

Acroheat

Mission

DMP-3
DMP-3
HSMH
SFPI
SFPI
DMP-3
SFPI
SFPI
SFPI
SirPI
SFPI
DMP-3
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-65
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-40
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